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6WUXFWXUDOGHVLJQ
7KH ORDGEHDULQJSDUWRI WKH VXSHUFRPSXWHU LV D VSDWLDO UHLQIRUFHGFRQFUHWH VWUXFWXUHFRQVLVWLQJRIDEDVHSODWH
ZLWKULEVEHDULQJZDOOVFROXPQVDQGVODEVRILQGLYLGXDOIORRUV7KHEDVHVWUXFWXUHFRQVLVWVRIDIRXQGDWLRQVODEZLWK
D WKLFNQHVV RI  PP ZKLFK LV LQ WKH ORQJLWXGLQDO DQG WUDQVYHUVH GLUHFWLRQ UHLQIRUFHG E\ WKH VWLIIHQLQJ ULEV
3RVLWLRQLQJRIWKHULEVXSZDUGVHQDEOHV WRFUHDWLRQRIWKHVRFDOOHGVOLGLQJMRLQW>@DW WKHERWWRPVXUIDFHRIWKH
IRXQGDWLRQ VODE LQRUGHU WRHOLPLQDWH WKH VWUHVVGXH WRYROXPHFKDQJHV LQ WKHFRQFUHWH VHH >@DQG >@)RU WKH
TXDOLW\FRQWURORIWKHFRQVWUXFWLRQZRUNVERWKWHPSHUDWXUHDQGVWUHVVFKDQJHVLQWKHIRXQGDWLRQVODEDUHFRQWLQXDOO\
PHDVXUHG
0HDVXUHPHQWRIWHPSHUDWXUHDQGVWUHVVFKDQJHV
7KHJRDORIWKHPHDVXUHPHQWVZDVWRUHFRUGWKHFKDQJHRIWKHK\GUDWLRQKHDWGXULQJFRQFUHWLQJRIWKHIRXQGDWLRQ
VODEZLWKDWKLFNQHVVRIPPDQGDFKDQJHRIVWUHVVLQWKHFRQFUHWHDQGWKHUHLQIRUFHPHQWGXULQJKDUGHQLQJDQG
FRQVWUXFWLRQ RI UHODWHG VWUXFWXUHV 0HDVXUHPHQW SURFHGXUHV DQG HTXLSPHQW ZHUH VHOHFWHG EDVHG RQ WKHVH
UHTXLUHPHQWV7RREWDLQ WKHFXUUHQW WHPSHUDWXUHDWGLIIHUHQWKHLJKWVVWULQJVWUDLQJDXJHVZHUHVHOHFWHGDQGRSWLFDO
ILEUHVZHUHXVHGIRUWKHFRQWUROPHDVXUHPHQW7RPRQLWRUVWUHVVFKDQJHVLQWKHVHOHFWHGKHLJKWOHYHOVRIWKHFRQFUHWH
VODEWKHVWULQJJDXJHVZHUHXVHG7RGHWHUPLQHVWUHVVFKDQJHLQWKHUHLQIRUFHPHQWQHDUWKHWRSDQGERWWRPULPIRLO
VWUDLQJDXJHVZHUHXVHG
)RLOVWUDLQJDXJHV
)RLO VWUDLQ JDXJHV DUH WKH SDVVLYH HOHFWULFDO VHQVRUV XVHG IRU LQGLUHFWPHDVXUHPHQW RIPHFKDQLFDO VWUHVV 7KLV
PHWKRGXVHVWKHSK\VLFDOSURSHUWLHVRIWKHFKDQJHRIDQHOHFWULFUHVLVWDQFHRIDWKLQFRQGXFWRUGXULQJLWVVWUHWFKLQJRU
VKRUWHQLQJ 7KH ILUVW VWUDLQ JDXJH PHDVXUHPHQWV ZHUH FDUULHG RXW LQ  LQ RUGHU WR H[SORUH WKH SDUWV RI D
ORFRPRWLYH >@ 7KLQ FRQGXFWRUVZHUH XVHG IRU VFDQQLQJ &XUUHQWO\ WKHPRVW FRPPRQO\ XVHG IRLO VWUDLQ JDXJHV
ZKLFKVKRXOGEHXVHGIRU WKHJLYHQH[SHULPHQWDOPHDVXUHPHQW(DFKVHQVRU LQFOXGHVDVHDOHGFRQGXFWRU WLOGHRQ
ZKLFK LW LV SRVVLEOH WR GHWHUPLQH WKH FKDQJH LQ HOHFWULF UHVLVWDQFH >ǻ5  5@ ZKLFK LV OLQHDUO\ GHSHQGHQW RQ WKH
GHIRUPDWLRQ>ȝPP@>@

)LJ0RXQWLQJRIWKHIRLORQHKDOIEULGJHRQWKHUHLQIRUFHPHQW
%DVHG RQ WKH SDUDPHWHUV RI WKH XVHG VWUDLQ JDXJHV DQG ZLULQJ PHWKRG LW LV SRVVLEOH WR FRQYHUW WKH UHVXOWLQJ
GHIRUPDWLRQ WR WKH VWUHVV FKDQJH >1PP@ 6WUDLQ JDXJHPHDVXUHPHQWVPD\ EH DIIHFWHG SULPDULO\ E\ FKDQJHV LQ
WHPSHUDWXUHZKLFKUHVXOWVLQH[SDQVLRQRIWKHVHQVRUFRQGXFWRUZLWKRXWLPSDFWRQWKHVWUHVVFKDQJHRIWKHPHDVXUHG
VWUXFWXUH7KLVDGYHUVHHIIHFWFDQEHFRPSHQVDWHGE\FRQQHFWLQJVHYHUDOVHQVRUVWRWKHVRFDOOHGEULGJHHLWKHUDVD
TXDUWHUEULGJH KDOIEULGJH RU IXOOEULGJH VHH )LJ 'LIIHUHQW W\SHV RI FRQQHFWLRQV EULQJ ERWK DGYDQWDJHV DQG
GLVDGYDQWDJHV$QRWKHUYDULDEOHLQIOXHQFLQJWKHUHVXOWLQJYDOXHLVFUHHS>@ZKLFKLVFUHDWHGE\FRQVWDQWPHFKDQLFDO
VWUHVV DQG UHVXOWV LQ WKH VHQVRUV ORRVLQJ WKHLU VHQVLWLYLW\ RYHU WLPH ,W LV FDXVHG E\ WKH FKDQJHV LQ VWUDLQ JDXJH
PDWHULDOVDQGDGKHVLYH7KHODVWVLJQLILFDQWLPSDFWWKDWPD\DIIHFWWKHPHDVXUHGUHVXOWVLVDQHOHFWURPDJQHWLFILHOG
7KLVLVSULPDULO\DVWURQJDOWHUQDWLQJPDJQHWLFILHOGDQGLWVDVVRFLDWHGLQGXFWLRQLQWKHIHHGLQJFDEOHV
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6WULQJJDXJHVHQVRUV
6WULQJJDXJHVHQVRUVDUHXVHG WRPHDVXUH VWUDLQ VWUHVV WHPSHUDWXUH DQJOH DQGRWKHUGHULYHGTXDQWLWLHV%DVLF
W\SHV RI VWUDLQ JDXJH VHQVRUV DUH GHSHQGLQJ RQ WKH ORFDWLRQ WZR WKH LQWHUQDO DQG H[WHUQDO VHQVRUV 7KH LQWHUQDO
VHQVRUVDOORZPHDVXUHPHQWRIWKHGHVLUHGTXDQWLWLHVLQVLGHFRQFUHWHHOHPHQWVZKLOHWKHH[WHUQDOVHQVRUVDUHFRXSOHG
DORQJWKHSHULPHWHURIWKHPHDVXUHGERG\7KHJUHDWDGYDQWDJHRIWKHVHVHQVRUVLVWKHLUUHVLVWDQFHWRPRLVWXUHDQG
PHFKDQLFDOGDPDJHVXFKWKDWWKH\DUHDOVRVXLWDEOHIRULQVLWXPHDVXUHPHQWVLQFRQVWUXFWLRQVLWHV
7KHPHDVXUHPHQWSURFHGXUH
2EWDLQLQJ WKH DSSURSULDWH GDWD IRU IXUWKHU QXPHULFDO DQDO\VLV LV GHWHUPLQHG E\ VHOHFWLRQ RI DQ LGHDO ORFDWLRQ IRU
PRXQWLQJWKHVHQVRUV:LWKUHJDUGWRWKHGHYHORSPHQWRIVWUHVVGXHWRYROXPHFKDQJHVRIWKHFRQFUHWHDQGIULFWLRQ
LQWKHIRXQGDWLRQMRLQWVSDFHEHWZHHQWKHULEVWKHDSSUR[LPDWHPLGGOHRIUHLQIRUFHGFRQFUHWHVODEZDVVHOHFWHGVHH
)LJVXFK WKDW WKHVHSURFHVVHVZHUHFDSWXUHGE\ WKHVHQVRUGXULQJ WKH VKDSLQJDQGVKULQNDJH$QRWKHUFULWHULRQ
ZDVWKHORFDWLRQRIWKHVHQVRUVQHDUWKHHOHYDWRUVKDIWVRDVWRDOORZFDEOHH[WHQVLRQDERYHWKHIORRUDQGWKHUHE\
HQDEOH FRQWLQXRXV PHDVXUHPHQWV QRW RQO\ WKURXJKRXW WKH FRQVWUXFWLRQ SHULRG EXW DOVR GXULQJ RSHUDWLRQ RI WKH
EXLOGLQJ

)LJ6FKHPDWLFFKDUWRIWKHIRXQGDWLRQVODEDQGORFDWLRQRIWKHVHQVRUV
7RPRXQW WKH IORDWLQJ VWULQJ JDXJH VHQVRUV WKH VRFDOOHGPHDVXULQJ FROXPQ ZKLFK SURYLGHGPRXQWLQJ RI WKH
VHQVRUV WR WKH FRUUHFW KHLJKW OHYHO DQG GLUHFWLRQ DQG VLPXOWDQHRXVO\ WKH UHOLDEOH IL[DWLRQ RI WKH VHQVRUV GXULQJ
FRQFUHWLQJZDVXVHG7KHFROXPQZDVILWWHGZLWKDWRWDORIVHYHQVWULQJJDXJHVDQGVHYHQEXQGOHVRIRSWLFDOILEUHV
VHH)LJWKURXJK






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DE
  
)LJD6FKHPDWLFOD\RXWRIWKHVHQVRUVRQDPHDVXULQJFROXPQE6HWWLQJRIPHDVXULQJFROXPQPRXQWHGWRDUHLQIRUFHGFRQFUHWHVODE
%HVLGHVWKHRSWLFILEUHVDQGVWULQJVWUDLQJDXJHVPRXQWHGRQWKHPHDVXULQJFROXPQIRLOVWUDLQJDXJHVZHUHDOVR
LQVWDOOHG 7KHVH VHQVRUV DUH SODFHG RQ WKH FRQFUHWH UHLQIRUFHPHQW VR DV WR FDSWXUH WKH FKDQJHV LQ VWUHVV LQ WKH
UHLQIRUFHPHQW DW WKH WRS DQG ERWWRPPDUJLQ LQ WZRPDLQ GLUHFWLRQV )RLO VWUDLQ JDXJHV DUH RQ HDFK URG GRXEOHG
EHFDXVH RI WKH KLJK VXVFHSWLELOLW\ WR GDPDJH 7KHVH VHQVRUV DUH FRQQHFWHG WR D KDOIEULGJH VR WKDW KHDW
FRPSHQVDWLRQWRRNSODFHRQWKHPHDVXUHGHOHPHQW
7KHPHDVXUHGGDWD
0RQLWRULQJ RI WKH WHPSHUDWXUHV ZLWK VWULQJ VWUDLQ JDXJHV ZDV LQLWLDWHG WKH GD\ DIWHU FRQFUHWLQJ GXH WR WKH
LQDFFHVVLELOLW\RIWKHPHDVXULQJSRLQW7HPSHUDWXUHFKDQJHLQWKHFRQFUHWHVODEZDVVXSSRVHGWREHPRQLWRUHGDOVR
ZLWK DQ RSWLFDO ILEUH IURP WKH LQLWLDWLRQ RI WKH FRQFUHWLQJ ZKLFK KDV EHHQ WDNHQ RXW RI WKH FRQFUHWLQJ DUHD
+RZHYHU GXULQJ WKH FRQFUHWLQJ GXH WR WKH FRQFUHWHPL[ SURFHVVLQJPHFKDQLFDO GDPDJH WR WKHPORQJ FDEOH
RFFXUUHG

)LJ*UDSKRIWHPSHUDWXUHFKDQJHRYHUWLPH
7HPSHUDWXUH UHDGLQJV IURPVWULQJ VWUDLQJDXJHVZHUHSHUIRUPHG WKUHH WLPHVGDLO\ IRUGD\V6LPXOWDQHRXVO\
VXUIDFHWHPSHUDWXUHRIWKHFRQFUHWHVODEDQGWKHH[WHUQDOHQYLURQPHQWXVLQJDQRQFRQWDFWGLJLWDOWKHUPRPHWHUZDV
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DOVRPHDVXUHG ,Q WKHQH[WGD\V WKH UHDGLQJZDVSHUIRUPHGRQO\RQFHDGD\7KH ODVW LQWHUYDOVRI WHPSHUDWXUH
UHDGLQJVZHUHFRQGXFWHGDIWHUVHYHQGD\V
7KH OLVWHG)LJ GHVFULEHV WKH UHFRUGLQJRI HDFK VHQVRUZKRVH KHLJKW SODFHPHQW LV VKRZQ LQ WKH OHJHQG DQG
VHQVRUVOLVWHGLQGHVFHQGLQJRUGHUIURPGRZQ7KHJUHHQFXUYHGHVFULEHVH[WHUQDOHQYLURQPHQWWHPSHUDWXUHDQGLW
LV HYLGHQW WKDW HVSHFLDOO\ LQ WKH ILUVW SKDVH RI KDUGHQLQJ WKH FRQFUHWH GHVSLWH WKH ORZ RU QHJDWLYH WHPSHUDWXUHV
PDLQWDLQHGLWVRZQWHPSHUDWXUHGXHWRWKHGHYHORSPHQWRIK\GUDWLRQKHDW8SRQFRPSOHWLQJWKHK\GUDWLRQSURFHVV
WKHFRQYHUJHQFHDQGVWDELOL]DWLRQRIH[WHUQDOHQYLURQPHQWWHPSHUDWXUHDQGFRQFUHWHDOVRWRRNSODFH

)LJ*UDSKRIWKHVWUHVVFKDQJHRYHUWLPHORQJLWXGLQDOGLUHFWLRQ
7KH FKDQJHV LQGHIRUPDWLRQ RI VWULQJ VWUDLQ JDXJHV FRYHUHG LQ FRQFUHWH LQ LQGLYLGXDO KHLJKW OHYHOV DQG LQ WZR
PDLQ GLUHFWLRQV ZHUH DOVR UHFRUGHG DW WKH VDPH WLPH LQWHUYDOV VHH )LJ  DQG )LJ  7KH SUHVHQWHG UHVXOWV DUH
FRQYHUWHGWRVWUHVV

)LJ*UDSKRIWKHFKDQJHRIVWUHVVRYHUWLPHWUDQVYHUVHGLUHFWLRQ
/RQJLWXGLQDOGLUHFWLRQLVZKHUHWKHVHQVRUVDUHSDUDOOHOWRWKHORQJHVWVLGHRIWKHSODQYLHZDQGRQWKHFRQWUDU\
WUDQVYHUVHGLUHFWLRQVKRZVWKHGLUHFWLRQSDUDOOHOWRWKHVKRUWHUVLGHRIWKHSODQYLHZRIWKHEXLOGLQJDFFRUGLQJWR)LJ

&RQFOXVLRQ
([SHULPHQWDO YHULILFDWLRQ RI WKHRUHWLFDO DVVXPSWLRQV RI VWUHVV FKDQJHV LQ WKH IRXQGDWLRQ VWUXFWXUHV GXH WR
IOXFWXDWLRQVRIH[WHUQDOHQYLURQPHQWWHPSHUDWXUHGHYHORSPHQWRIK\GUDWLRQKHDWDQGYROXPHFKDQJHVRIFRQFUHWHLV
QHFHVVDU\IRUYHULILFDWLRQRIWKHSURSRVHGFRPSXWDWLRQDOPRGHOV
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7KH PHDVXUHPHQW UHVXOWV FRQILUPHG WKHRUHWLFDO FDOFXODWLRQV >@ DQG WKH IDYRXUDEOH LPSDFW RI FRQFUHWH PL[
K\GUDWLRQ>@RQWKHWHPSHUDWXUHRIVOLGLQJMRLQWVHYHQLQZLQWHU>@&RPSDULQJWKHPHDVXUHGDQGFDOFXODWHG
VWUHVVHV LQ WKH FRQFUHWH DQG WKH UHLQIRUFHPHQW KHOSV WR EHWWHU XQGHUVWDQG WKH EHKDYLRXU RI WKH IRXQGDWLRQV
LPPHGLDWHO\ DIWHU FRQFUHWLQJ 7KH UHVXOWV RI WKH H[SHULPHQW ZLOO HQDEOH WR UHGXFH WKH DPRXQW RI WHFKQRORJLFDOO\
GHPDQGLQJ VKULQN EDQGV WKDW VORZ GRZQ WKH SURJUHVV RI FRQVWUXFWLRQ ZRUN &XUUHQWO\ IXUWKHU HYDOXDWLRQ DQG
FRPSDULVRQ RI H[SHULPHQWDOO\ PHDVXUHG GDWD ZLWK QXPHULFDO PRGHOV RI WKH WUDQVLHQW WHPSHUDWXUH ILHOG LQFOXGLQJ
GHYHORSPHQW RI K\GUDWLRQ KHDW LV EHLQJ FDUULHG RXW VHH >@ WR >@ 7KH PHDVXUHPHQW WKURXJKRXW WKH HQWLUH
FRQVWUXFWLRQSHULRGDQGVXEVHTXHQWO\GXULQJRSHUDWLRQRIWKHFRPSOHWHGEXLOGLQJLVDOVRH[SHFWHGLQDOLPLWHGPRGH
$FNQRZOHGJHPHQWV
7KH SDSHU ZDV UHDOL]HG ZLWK ILQDQFLDO VXSSRUW RI WKH 0LQLVWU\ RI (GXFDWLRQ VXSSRUW RI VSHFLILF XQLYHUVLW\
UHVHDUFKRI&RQFHSWXDO'HYHORSPHQWRI)$6796%782VWUDYDLQDQGWKHSDUWLDOXVHRIWKHSURMHFWUHVXOWVRI
WKH0LQLVWU\ RI ,QGXVWU\ DQG 7UDGH 7,3 SURJUDP  SURMHFW QXPEHU )57,  5KHRORJLFDO VOLGLQJ MRLQW ZLWK
WHPSHUDWXUHFRQWUROOHGYLVFRHODVWLFSURSHUWLHV
5HIHUHQFHV
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